melting point P0 ranging from 7015 to 7150 kg/m 3, with most recent results falling in the range from 7015 to 7070 kg/m 3. Drotning [1981] studied the density and thermal expansion to above 2300 K and presented an assessment of sources of error. Analyses by Drotning [1981] and Basin et al. [1979] suggest that the most reliable data are those of Drotning [1981] and Lucas [1972] (Figure 1 ). We fit these data to V(m3/kg) = 1/p = 1.4247(+--0.0004) x 10 -4 + 1.3105(+-0.0195) x 10-8(T -To).
(1) [1986] have found widespread use in the literature. However, these parameters are based on data in the stability field of solid Fe. To avoid possible systematic errors arising from use of Hugoniot curves constrained by solid state data, we fit (6) to the available data from that portion of the principal Hugoniot of Fe that falls in the liquid stability region, as delineated by the sound speed data of Brown and McQueen [1986] . The data are listed in Table 1, although we exclude the highest pressure point  (1351 GPa) (Table 2) reported by Brown and McQueen [1986] .
Shock wave equation of state data. SWEOS experiments yield measurements of p, P, and E along the shock Hugoniot curve. Usually, Etr, T, and K s and its pressure derivatives are fit to the data by equating the energy increase during the shock process with that obtained via a transformation from the experimental initial state to the phase on the Hugoniot, followed by isentropic compression to the shocked state volume V/• and isochoric heating to the Hugoniot pressure.
Assuming that the initial pressure is negligible, this is expressed as
•PH( --VH) = Es + Err + VH --dP (14)
• Voo s 7
where the subscripts H and S refer to states on the Hugoniot and reference isentrope at volume V H, respectively. Unfortunately, the fit is relatively insensitive to 7, since a number of other parameters are also being fit. Also, 7 only enters the fit as an integral quantity, so any one experiment gives only a weighted average of 7 over a range of conditions. Although data from initially porous samples (i.e., with a larger V00) are sometimes used to get results which are more sensitive to 7, this approach still yields only an integral quantity. In addition, the general quality of data from porous samples makes the fitting process rather subjective, as illustrated by the results for 7 obtained by McQueen et al.
[1970] and Jeanloz [1979] , who used the same data set to arrive at rather different conclusions concerning the behavior of 7. Finally, the phase on the porous Hugoniot is not well known, so there is a danger of including solid state results. Given these problems, we have chosen to exclude SWEOS data from our fit for 7 and rely on the other types of data already discussed. that this assumption, which does not allow the sign of d7/dp to change, does not accurately describe the available data.
We have chosen to evaluate several different functional forms for 7 with a maximum of three adjustable parameters and using p, E, and P as independent variables. Data used for the fit (Table 3) Table 4 derives from the equation of state proposed by Tillotson [1962] for metals in the high-pressure and high-temperature regime associated with hypervelocity impact. Aside from (15), this expression gives the best fit to the data. While it might be argued that the equation of state proposed by Tillotson [1962] should be adopted here, it still gives a worse fit than the expression in (15), which we will retain as the preferred form for 7.
There is also a question of whether it is appropriate to use a single expression for 7 in both the compressed and expanded states represented by the data, especially since the liquidus solid phase at high pressure is different from that at low pressure. However, phase changes in the solid arise because of the detailed energetics of atomic spacings in different periodic lattice configurations with a given interatomic potential. A solid phase change occurs because the average interatomic distance has changed enough that a different lattice is more energetically favorable. The absence of periodicity in the structure of liquids precludes such sudden changes of state. Liquid state structural changes do occur and are reflected in our calculations (see Appendix A), but the change is smooth and continuous, justifying the use of a single functional form for 7 and also for the specific heat. Equation (15) implies a temperature dependence for 7. cating that care must be taken when inverting seismic wave travel times for both Ks and p in the core.
Summary
We have combined a wide range of data and theoretical techniques to obtain the EOS parameters and functional form for 3' given in Appendix C. A notable result is a thermodynamic Grtineisen parameter 3' that depends explicitly on both density and internal energy. The model also gives a0 = 9.27 x 10 -5 K -1 and ( 
